Abstract To elucidate the factors underlying species conservation priority setting, we analysed the relationships among species' structural complexity, scientific attention, threatened species listing, and conservation investments at different organisational levels, including global, European, national, and sub-national. Although the literature often highlights the need to consider criteria other than extinction risk status, our results show that an excessive use of Red lists still persists in the setting of conservation priorities. We found that organismal complexity, available scientific information, and species listing combine together to create a positive feed-back loop, in which more complex organisms have a larger proportion of threatened species in the Red lists and legal lists. This bias promotes research that is devoted to understanding conservation problems as well as more funds invested to solve them. We propose that a sort of pitfall-trap is currently constraining the species conservation priority setting, in which few species, mainly threatened and better-known species, tend to receive most of the funds and policy attention. To counteract this pitfall-trap, we highlight the need to increase scientific effort on lower taxa and expand Red lists to assess lesser-known taxonomic groups as well as the need to use other criteria for species conservation prioritisation.
Introduction
Currently, the International Union for Conservation of Nature (IUCN) Red List of Threatened Species (http://www.iucnredlist.org/) is recognised as one of the most authoritative sources on the conservation status of species (Lamoreaux et al. 2003; de Grammont and Cuarón 2006; Rodrigues et al. 2006; Miller et al. 2007; Mace et al. 2008) . Thus, the IUCN criteria were developed to allow comparisons between Red lists at different geographical regions (Mace and Lande 1991) . Based on these criteria, approximately half of the countries of the world developed national and regional threatened species lists (Rodríguez 2008) and established Red list status as the most common tool used in conservation policies (Vié et al. 2008) . Both governmental and non-governmental organisations increasingly rely on IUCN Red Lists as well as on National Red Lists (NRLs; herein, national Red lists and Red data books) to influence conservation legislation, inform priorities, and guide conservation investments (Hoffmann et al. 2008) . For example, at the national level, legislative listing regimes and decisions on species conservation are increasingly based on criteria adapted from those developed for the global IUCN Red List (Possingham et al. 2002; Farrier et al. 2007) .
These global and national lists are inevitably biased in favour of species that have attracted research interest. These species are located in areas that are accessible to scientists and include vertebrates, rather than invertebrates, and vascular plants, rather than fungi (Burgman 2004) . Recent studies have demonstrated that scientists focus on species that have high existence values for society, and these species tend to have a more complex structure (Wilson et al. 2007; Proença et al. 2008) .
If a connection exists between scientific information and threatened species listing, and if scientific output is influenced by organismal complexity, then the question here is whether organismal complexity is likely a major driver governing the composition of threatened species Red Lists, conservation legislation, and conservation priorities (Fig. 1) . We aim to confirm that organismal complexity is a major driver governing the composition of threatened species Red lists, conservation legislation, and conservation priorities (Fig. 1) . It is important to understand which factors underlie species conservation priority setting in order to redefine criteria for future conservation initiatives (Redford et al. 2003) . To understand these factors, we (1) specifically explored the relationship between species' structural complexity and scientific attention, threatened species listing, and economic resource allocation for conservation management; (2) explored the relationship between available scientific information and threatened species listing; (3) determined the current use in legal listing of the Red lists at the European, national, and sub-national organisational levels; and (4) explored the ways in which the IUCN Red List, NRLs, and National Catalogue of Threatened Species (NCTS) define conservation priorities (Fig. 1) . We examined which factors underlie species conservation priority setting at four different organisational scales: global, European, national, and sub-national. We focused on Spain, a widely recognised biodiversity hotspot, at the national and sub-national levels (Liu et al. 2003) .
This study is a part of a larger project aimed to elucidate the underlying factors for decision making in species conservation. Other parts of this project analysed public preference and values towards species conservation at sub-national and global scales (Martín-López et al. 2007 and the effect of social and scientific interest on Spanish conservation funding (Martín-López et al. 2009 ). Here, we extended the previous work to different organisational scales and examined the factors influencing species listing decisions and how these factors affect the allocation of funds for species conservation.
Methods

Species conservation lists
Threatened Spanish species are protected by laws and agreements at the European, national, and sub-national levels (Table 1) . At the European level, the Habitats Directive (Council Fig. 1 Conceptual model representing the main connections among scientific information, threatened species Red lists, legal listing of endangered species, and environmental administrations at different governmental scales that establish conservation priorities. Solid lines indicate the hypothetical feedback mechanism analysed in this paper. Dashed lines refer to those associations previously examined (for more details see Martín-López et al. 2009 ). Grey ellipses represented those factors influenced by species' structural complexity, which is objective 1 of this paper. O2, O3 and O4 represent the relationships analysed in the specific objectives 2, 3, and 4, respectively (see text for more details)
Biodivers Conserv (2011) 20:663-682 665 Directive 92/43/EEC) and the Birds Directive (Council Directive 79/409/EEC) are the two most important instruments for protecting Europe's natural habitats and endangered species. Whereas the Birds Directive focuses solely on birds and their natural habitats, the Habitats Directive aims to protect European ecosystems and endangered species as a whole. These two directives were transposed into national law and implemented by each member state, including Spain. Appendices of both directives contain species listed with community interest, whose conservation requires European states to designate special conservation zones. In addition to the species on the European directives, Spain has listed threatened species in the NCTS to manage the conservation of biodiversity (Royal Decree 439/90). The NCTS includes species that require active conservation measures and includes 602 animal and plant species, of which 139 are plants, 42 are invertebrates, and 423 are vertebrates. In addition to this legal list, there are NRLs (for different taxonomic groups) developed by academic institutions and nongovernmental organisations based on the IUCN system. The NCTS considers four threatened categories, including ''endangered'' (EN), ''sensitive to habitat change'' (SHC), ''vulnerable'' (VU), and ''of special interest'' (SI). These are similar but not identical to those of the IUCN, which include ''Extinct'' (Ex), ''Extinct in the wild'' (EW), ''Critically endangered'' (CR), ''Endangered'' (EN), ''Vulnerable'' (VU), ''Near threatened'' (NT), and ''Least concern'' (LC) (Moreno Saiz et al. 2003) . The categories defined by IUCN (2001) to describe extinction risk are based on thresholds of different parameters, such as population reduction, distributional range, population size and structure, and quantitative estimates of extinction risk. In contrast, proposals for the inclusion of species, subspecies, and populations in the NCTS came from public administrations or other public or private institutions. Depending on the category, the NCTS also recognised the need to draw up a legal plan of action for the recovery of EN species, habitat conservation plans for species that are 'sensitive to habitat change', conservation plans for VU species, or management plans for those in the 'special interest' category (Moreno Saiz et al. 2003) . At the sub-national level, autonomous regions have also developed legislation related to species conservation using the NCTS categorisation system.
In this paper, we considered 'threatened species' to be those listed under the CR, EN and VU categories from IUCN Red Lists (IUCN 2001 ) as well as the EN, SHC and VU species from the NCTS and sub-national catalogues. Table 2 shows the correspondence between Red lists and legal listing categories.
Effect of organismal complexity on species conservation (Objective 1) We used the number of different cell types in an organism as a quantitative indicator of the species' structural complexity (Proença et al. 2008) . Data of different cell types were obtained from Proença et al. (2008) .
To explore the role of organismal complexity on conservation species listing, we examined the proportion of described species in each taxonomic group listed within the threatened categories in the global IUCN Red List, NRLs, and NCTS. We obtained the total number of described species from IUCN (2009). Full details of assessed taxonomic groups are presented in Appendix A of the supplementary material (Table S1 ). Because it is possible that the process of species threat listing is itself biased due to available scientific information, we investigated whether a species' structural complexity influences the amount of scientific attention, measured as the number of publications per taxonomic group at two different organisational levels (global and national). See below for details about data sources of scientific attention.
To analyse the effect of structural complexity on economic resource allocation for species conservation, we obtained conservation funding at the European and national level from 2003 to 2007. On the European level, we consulted the Life Project's database (http://ec.europa.eu/environment/life/project/Projects/index.cfm). On a national scale, we collected data on species conservation from three different sources: (1) the Official Spanish Gazette, (2) annual reports of the activities of seven Spanish National Parks, and (3) the projects database of the Biodiversity Foundation, which is a non-profit making nature foundational organisation (for more details see Martín-López et al. 2009 ). The funding allocation variable was corrected by dividing the conservation investments at the European and national level by the total number of described species. We also evaluated the relationship between organismal complexity and the number of conservation initiatives developed in Spain during the years 2003-2007. We used the Pearson correlation test to check the relationship between the structural complexity of species and the proportion of threatened species included in Red lists and legal listings, the available scientific information, and the number of conservation initiatives. These variables were normally distributed. The Spearman rank correlation coefficients were calculated to explore the relationship between the structural complexity and funding allocation. The Shapiro-Wilk test was used to check normality (Shapiro and Wilk 1965) . All continuous variables (number of cell types, number of threatened species included in Red lists and legal listings, number of papers, and economic funding) were log transformed (log 10 [X ? 1]) prior to analysis in order to avoid problems of heteroscedasticity.
Relationship between scientific information and threatened categories of endangered species listing (Objective 2) Available scientific information, measured as the number of publications, was obtained from Proença et al. (2008) at the global level and from Martín-López et al. (2009) at the national level. At the global level, Proença et al. (2008) reviewed 20 journals of Ecology and Conservation Biology. These 20 journals were selected according to their ISI impact factor and based on whether they had a minimum of 5 years of publication and a minimum of 50 articles published per year. At the national level, we reviewed three conservation biology journals, including Biodiversity and Conservation, Biological Conservation, and Conservation Biology. These journals have a very high profile and are the most respected conservation biology journals available (Fazey et al. 2005) . The scientific information variables were corrected by dividing the number of publications at the global and national levels by the total number of described species.
We used the Pearson correlation test to check the relationship between the scientific interest, measured as the number of publications per taxonomic group, and the proportion of threatened species included in Red lists and legal listings. We used the Spearman rank correlation to explore the relationship between scientific attention and the economic resource allocation for species conservation. Then, we used the Mann-Whitney test to assess differences in the number of publications per species between threatened and nonthreatened categories at the national level.
Matches between Red lists and legal listings of endangered species at different organisational levels (Objective 3)
We searched for all Spanish species in the global IUCN, European, and NRLs and in the European, national, and sub-national legal listings (Table 1) . To avoid information bias, we focused only on vertebrates because they are the best-documented taxonomic group, and 43% of described vertebrate species have been evaluated by the World Conservation Union (IUCN 2009 ) and NRLs. For each vertebrate species, we recorded the Red list status at the global, European and national level as well as the Birds Directive and the Habitats Directive, national legislation in the NCTS, and sub-national catalogues of threatened species (Table 1) . For sub-national catalogues, we explored the five autonomous regions with the most active conservation programs based on their protected areas network and their actions to protect endangered flora. These regions included Andalusia, Aragon, Canary Islands, Castilla-La Mancha, and Madrid (Morillo and Gómez-Campo 2000) . To determine the species from these regions, we used the Spanish National Inventory of Biodiversity (http://www.mma.es/portal/secciones/biodiversidad/inventarios/inb/). The final data matrix consisted of 678 species of vertebrates and their endangered categories established by the Red lists and legal listing at different organisational scales. The list of species used in the analyses and their conservation status are presented in Appendix A of supplementary material (Table S2) .
First, we compared the NRL and NCTS with all species listed on the 2009 global IUCN Red List (IUCN 2009 ). Similarly to Brito et al. (2010) , each species listed as threatened on the global IUCN Red List, NRLs, and/or NCTS was assigned to one of the following groups: (1) higher status, when the species was listed in a higher threatened status at a national level versus globally; (2) equal status, when the species was listed in the same threatened category at both national and global organisational levels; and (3) lower status, when the species was listed in a lower threatened category at a national level versus global level.
Secondly, the associations between the threatened status of species in Red lists and legal listings were evaluated at different organisational levels using contingency tables (v 2 test). We used the most restrictive subset of data when comparing different organisational levels (e.g., when we explored associations between the European Red list and the NCTS, we used the species present in the NCTS).
Utilisation of threatened categories to define conservation priorities (Objective 4)
To clarify the frequent confusion between assessing the ''conservation status'' and determining the ''conservation priority'' of species (Munton 1987) , we explored the effect of ''conservation status'' on the decision of economic resource allocation for the conservation of vertebrates. We used a Spearman correlation analysis to test the relationship per taxonomic group between the proportion of threatened species included in the species listing and the economic resource allocation for their conservation.
We also analysed the effect of threatened species status on resource allocation for species conservation and considered all species that have a conservation program. Because the conservation budget for each species was normally distributed, we carried out a twoway analysis of variance (ANOVA) with multiple comparisons through the Tukey post-hoc test.
We also tested whether other variables relevant for conservation had an effect on the national conservation budget, including the species population status in Spain (increasing, stable, or decreasing) and the level of endemism (widespread taxa and Iberian endemism). We used ANOVA and Student t tests.
Results
Relationship between organismal complexity and species conservation (Objective 1)
A species' structural complexity is positively related to the proportion of threatened species on the global IUCN Red List, NRLs, and on the NCTS (Table 3) . Scientific attention was also positively correlated to species' structural complexity at global and national level (Table 3) . Finally, conservation investment and the number of conservation initiatives were also positively related to organismal complexity, as more complex species had more funds allocated to their conservation as well as more conservation programs (Table 3) .
We drew scatter-plots to examine the relationships between species' structural complexity and the proportion of threatened species on the global IUCN Red List, NRLs, NCTS, scientific publications, and the resource allocation per taxonomic group at global and national levels (see Appendix B of Supplementary material). These scatter-plots showed that the lower taxa, including Basidiomycota and Bryophyte, received less scientific and political attention at both global and national levels of organisation. In the case of the proportion of threatened species in NRLs, the bryophyte group was an outlier ( Fig  S2, Appendix B) , probably due to the efforts of the Red list of Bryophytes of the Iberian Peninsula (Sergio et al. 2006 ). Thus, we excluded bryophytes, and the proportion of threatened species on NRLs had a better significant positive relationship with organismal complexity (Pearson's r = 0.74, n = 9, P = 0.02; Table 3 ).
Relationship between scientific information and threatened categories of endangered species listing (Objective 2) Scientific attention for each taxonomic group was strongly related to the proportion of species included in the global IUCN Red List and in the NCTS as well as with the investments allocated for species conservation at the European and national level (Table 3) . We also found a relationship between threat status and number of papers per species, as threatened species in NRLs were more studied than non-threatened species (Mann-Whitney, U = 419, P = 0.08). However, the number of publications per threatened species in each taxonomic group was different from every other group in NRLs and in the NCTS (Fig. 2) . Threatened mammals and birds tended to be more studied than nonthreatened species in NRLs and NCTS. Similarly, there were more publications for threatened reptiles, fish, and invertebrates than for non-threatened species in NRLs (Fig. 2) .
Match of threatened categories between Red lists and legal listing of endangered species at different organisational levels (Objective 3)
We found a significant positive relationship between the proportion of species listed per taxonomic group on the global IUCN Red List and on the national listing (NRLs: Pearson's r = 0.77, n = 10, P = 0.01; NCTS: Pearson's r = 0.78, n = 10, P = 0.008; Table 3 ). Table 3 Correlation between structural complexity, proportion of species included in the Red lists at world and national level, proportion of threatened species included in legal listing, the number of scientific publications at the world and national level, funding allocation at the European and national level, and number of conservation initiatives At the national level, we also found a relationship between NRLs and NCTS (Pearson's r = 0.67, n = 10, P = 0.033; Table 3 ). Additionally, there was a correspondence between global IUCNs categories of risk and national species listing (both NRLs and NCTS) (Table 4) . Moreover, when comparing the global IUCN Red List and NRLs, we found that 63% of vertebrates were assessed as having a higher threatened status at a smaller organisational level. This pattern was especially apparent in the case of birds and mammals, in which 92 and 78% of species were in a higher threatened category, respectively (Fig. 3a) . In contrast, 71% of vertebrates were listed as threatened both on the NCTS and the IUCN Red List, with the amphibians having a higher percentage of species (91%) with equal status (Fig. 3b) . We also found a strong association between the global IUCN Red List and the European Red list, as 90, 89, 75, 100, and 84% of Spanish vertebrates categorised as CR, EN, VU, NT, and LC on the global IUCN Red List were also in the same category on the European Red list. In contrast, the categories of NCTS and the European Red list were less similar. Although the ''endangered'' and ''of special interest'' categories of NCTS were quite similar to the CR and LC of IUCNs categories, the NCTSs category of ''sensitive to habitat change'' did not correspond to any IUCN category (Table 4 ). We also found that there was a weak relationship between any IUCN categories at different organisational levels and the category of ''sensitive to habitat change'' in the sub-national catalogues of species (Table 5 ). The ''endangered'' category of sub-national catalogues was correlated to the CR and EN categories of IUCN, at both global and national levels (Table 5) . For legal species listings, we found an association between the European Directives and the NCTS (Table 4 ) and among the categories of the NCTS and sub-national catalogues (Table 5) .
Utilisation of threatened categories to define conservation priorities (Objective 4)
We found a significant positive relationship between the economic resource allocation from either European LIFE funds or national funds and the proportion of species listed as threatened per taxonomic group in the global IUCN Red List, NRLs and NCTS (Table 3 ).
An ANOVA test showed that the European LIFE fund investment was strongly influenced by the species status defined by the Red lists and the NCTS (Table 6 ). The more threatened a species is considered by Red lists and legal listings, the more funds are channelled to its conservation at the European level. We found a similar pattern for the national resource allocation and the species status defined at the national level (Table 6 ). In contrast, for national resource allocation, we found no differences among the species categories defined by the global IUCN Red List (Table 6 ). It seems that species status and conservation priority are related within an organisational level. The economic funds received by species categorised as CR in NRLs were significantly higher than those allocated to species with NT status (Tukey test; P \ 0.05). Similarly, those species categorised in the NCTS as ''endangered'' received higher funds than nonthreatened species or those categorised as ''of special interest'' (Tukey test; P \ 0.05). Thus, ''endangered'' species received 43% of total national funds (Table 6 ).
In contrast, we did not find differences of resource allocation among the categories of population trend (ANOVA; F = 0.19; P = 0.83) and between species of widespread distribution and Iberian endemisms (Student's test; t = -1.41; P = 0.17).
Discussion
Relationships between organismal complexity and the factors influencing species priority setting Our results showed that there are strong positive relationships between structural complexity and the scientific interest, threatened species listing, and the allocation of conservation funds. Thus, more complex species receive more scientific and political attention. This is because conservation efforts are based on the threatened categories defined by the IUCN (Vié et al. 2008) . Additionally, Red lists are based on available scientific information (Fig. 1) , which is also biased towards more complex species (Clark and May 2002; Fazey et al. 2005; Proença et al. 2008) .
Consequently, the underrepresented taxa in conservation science and policy are vegetation and invertebrates (Balmford et al. 2005; Pereira and Cooper 2006) . However, our results indicate that bryophytes and plants have been well accounted for in the global IUCN Red List and in the NRLs. Similar results were found by Zamin et al. (2010) , who found that invertebrates, fungi, and lichens were the most poorly represented taxonomic groups in national Red lists.
Conservation funding results are also consistent with earlier studies that demonstrate that mammals and birds are disproportionately represented in conservation efforts (Metrick and Weitzman 1996; Restani and Marzluff 2002) , captive breeding programs (Balmford et al. 1996) , and reintroduction projects (Seddon et al. 2005) . Additionally, we found that the conservation initiatives developed in Spain are also biased towards mammals and birds (Table 3 and Appendix B of Supplementary material).
The taxonomic gaps we identified here are those that have been reported widely in the conservation priority-setting schemes. The species that make up the majority of biodiversity and are critical for maintaining the ecosystem functioning are highly understudied, poorly known, and inadequately represented in conservation assessments and in conservation legislation; they also receive a low proportion of funds for their conservation (e.g. Metrick and Weitzman 1996; Clark and May 2002; Pereira and Cooper 2006; Martín-López et al. 2009; Zamin et al. 2010) .
Recently, Laycock et al. (2009) performed a cost-effectiveness analysis of 39 Species Action Plans in the United Kingdom, finding that the distribution of spending across conservation plans was also highly biased towards vertebrates, and there was no correlation between the cost of a program and its effectiveness. Their results show that the biodiversity conservation programs could be improved by reallocating funds from vertebrate conservation plans to higher cost-effectiveness plans targeting invertebrates.
Biases in scientific interest regarding species conservation
Scientific output regarding threatened species was higher than non-threatened species, displaying a relationship between available scientific information and threatened species listings (Table 3) . Within taxonomic groups, the pattern of scientific publications relative to threat status depended on the taxonomic group (Fig. 2) . Researchers conducted more studies on those mammals, birds, and reptiles categorised as threatened by the NRLs than on their lower-risk counterparts. This result shows that threat status drives the pattern of research effort by facilitating the procurement of economic resources to research threatened species, especially in mammals and birds (Trimble and van Aarde 2010) . In Spain, the classification of a species as endangered determines the allocation of research funds (Martín-López et al. 2009 ).
Furthermore, the disparity of scientific information in different taxonomic groups allows poorly studied organisms to be inadequately classified by the IUCN. Thus, the IUCN has evaluated all described mammals and bird species and 99% of amphibians, but only 16% of reptiles, 11% of fishes, 4% of plants, and 0.5% of invertebrates (Vié et al. 2008) .
How similar are Red lists and legal listing of endangered species at different organisational levels?
On one hand, the IUCN Red List supports and encourages national and regional Red lists processes, recommending the use of criteria for sub-global applications of the IUCN Red List categories (Gärdenfors 2001; Brito et al. 2010) . On the other hand, the threatened categories established in the IUCN Red List are indispensable for creating conservation legislation because this information is easily understandable by the general public and policy-makers (Mace and Lande 1991) . In this context, it is important to explore the discrepancies between Red lists at different organisational scales and between Red lists and legal listings to facilitate the information exchange between authorities at different organisational levels and between scientists and decision-makers Miller et al. 2007 ). However, there are few studies comparing listings for the same species at sub-national, national, regional, and global levels (e.g., Milner-Gulland et al. 2006; Becker and Loyola 2008; von May et al. 2008; Brito et al. 2010) .
Assuming that all assessments cover the same species and are conducted with zero error, the expectation is that more species are threatened nationally than globally (MilnerGulland et al. 2006) . Therefore, when a species is globally categorised as endangered, it is more likely to be nationally endangered. However, our results show that the match between global Red List and national listing is stronger for the NCTS than for NRLs (Fig. 3) . Moreover, mismatches may result from different vertebrate classes because mammals, birds, and fish have a higher threatened category at the national level.
In contrast, our results show that there is a strong association between Red lists and legal listing (Tables 4, 5) . This demonstrates the frequent use of Red lists as a priority for conservation legal action rather than as a predictor of extinction risk (Brito et al. 2010 ).
Conservation status versus conservation priority
Red lists are the most prominent and important tool for conservation priority setting, despite the fact that they were not intended for this application (Schmeller et al. 2008) . The IUCN Red List criteria were designed to evaluate extinction risk and to inform policy-makers about priorities for conservation action, not to set them (Lamoreux et al. 2003; Rodrigues et al. 2006 ). The IUCN explicitly notes ''The category of threat is not necessarily sufficient to determine priorities for conservation action. The category of threat simply provides an assessment of the extinction risk under current circumstances'' (IUCN 2001) . Although this distinction has been previously emphasised (e.g., Mace and Lande 1991; Keller and Bollmann 2004) , our results show that the excessive use of the Red list in the setting of conservation priorities still persists. Categorisation of a species as CR by the global IUCN Red List and by the NRLs determines the allocation of European and national conservation budget, respectively (Table 6 ). Therefore, the direct consequence of a species reaching CR status is a need for a substantial increase in its conservation funding ( Fig. 1 ; Garnett et al. 2003) . Similarly, species categorised as ''endangered'' by the NCTS receive significantly more funds than other species (Table 6 ). The listing of a species in the ''endangered'' category in the NCTS renders it special protection and requires the autonomous regions to draw up and approve Recovery Plans (Morillo and Gómez-Campo 2000) . This implies that only a small proportion of species recognised as threatened are managed for recovery (Baillie et al. 2004 ). For example, from 1989 to 1991, 54% of U.S. funding was dedicated to the conservation of 1.8% of all U.S. threatened species (Metrick and Weitzman 1996) . Similarly, from 2003 to 2007, *80% of Spanish funding for conservation was allocated to eight vertebrate species (Martín-López et al. 2009 ). The current reactive paradigm of species conservation focused on few endangered vertebrates should be changed to a more proactive strategy that focuses on prevention rather than a cure (Shogren et al. 1999) .
Although the literature highlights the need of conservation policy to use other variables, such as the species population trend or endemism level, and not only focus on extinction risk (e.g., Miller et al. 2007; Schmeller et al. 2008) , we demonstrated that this does not occur in practice. We suggest that it is inappropriate to use only the extinction risk criteria to allocate national funds because economic resources for conservation are limited. Spending the most money on species with the highest extinction probabilities might not be an efficient way of promoting biodiversity conservation because some of the most critically endangered species require huge recovery efforts with a small chance of success. However, other, less-threatened taxa might be secured for a relatively low cost (Possingham et al. 2002) .
In addition, conservation organisations compete for economic resources in the pursuit of funds for endangered species (McShane 2003) . When species conservation policy-making is only based on Red lists, categorising a species as CR encourages conservation organisations and formal institutions to compete for funding, and the species becomes a ''commodity of conservation''. This conservation strategy greatly limits the number of species targeted as priority for preservation programs.
Conclusions
We found that species' cellular complexity is related to the proportion of threatened species in Red lists and the legal listing of threatened species, the extent of available scientific information, and the resource allocation for protecting biodiversity. Similarly, available scientific information and the funding allocation are influenced by the threatened categories. These factors-organismal complexity, available scientific information, and species listing-combine to create a pitfall-trap, in which more complex organisms comprise a larger proportion of threatened species in the Red lists and legal lists. This bias promotes more research devoted to understanding their conservation problems as well as more funds invested to solve them. The main consequence of this pitfall-trap is that few species are considered conservation priorities (Metrick and Weitzman 1996; Martín-López et al. 2009 ).
It is likely that the combination of scientific attention and the threatened status in Red lists become a central node of the pitfall-trap for species preservation because threat status drives the scientific interest (Trimble and van Aarde 2010) and Red lists are a scientifically-based process (Possingham et al. 2002) . These factors create a positive feedback cycle (Fig. 1 ) in which fungi, vegetation, and invertebrates are the underrepresented taxa (Pereira and Cooper 2006; Zamin et al. 2010) .
Moreover, Red lists are used to inform the development of regional, national, and subnational conservation legislation and the development of national biodiversity strategies (Vié et al. 2008) . Thus, Red lists have been used for more than just raising awareness and have been applied to setting priorities for species conservation (Mace and Kunin 1994) .
The frequent association between listing and conservation response represents a reaffirmation of the community's commitment to threatened species and provides a symbolic guarantee that if a species is at risk of extinction, something will be done about it (Farrier et al. 2007 ). As countries worldwide become increasingly interested in conserving biodiversity, the profile of national and sub-national threatened species lists expands, and these lists become more influential in determining conservation priorities (Miller et al. 2007) .
To counteract this pitfall-trap, we suggest that the scientific effort should be expanded on lower taxa (fungi, vegetation, and invertebrates) and Red lists should assess the lesserknown taxonomic groups (Butchart et al. 2007 , Baillie et al. 2008 . Here, the European Red lists already incorporate some lower taxa (e.g., dragonflies, butterflies, and saproxylic beetles). Additionally, Red lists should not be considered the only tool for policy-making, but should become one of many tools to set species conservation priority. The academic literature dedicated to the prioritisation of species conservation usually recommends ranking species based on several criteria, not only on the extinction risk, but also on evolutionary distinctiveness, level of endemism, ecological importance, social significance, cost of management, and the likelihood the management will succeed (Joseph et al. 2009 ).
